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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To provide the optical recording medium 
being able to surely record and erase without lowering a 
recording sensitivity. 

CONSTITUTION: The medium is an optical disk having 
a recording layer 3, heat resistant protective layers 2 and 
4 and a reflectively radiating layer 5 on a base plate 1 , 
and the layer 5 is made of one of an Ag-Ni alloy, an Ag- 
Mn alloy and an Ag-Ti alloy. A suitable thermal 
conductivities for reflectively radiating layer is 9*10-2- 
3.2W/cm.deg in case of the Ag-Ni alloy, 4.0x10-2-3.2 
W/cm.deg in case of the Ag-Mn alloy, 7.0x10-2- 
3.2W/cm.deg in case of the Ag-Ti alloy. 
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ABSTRACTED-PUB-NO: JP 05159363A 
BASIC-ABSTRACT: 

The optical recording medium includes a recording layer, a heat-resistant 
protective layer, and a reflective radiation layer on a substrate. Irradiating an 
electromagnetic wave at the recording layer changes the optical constant of its 
recording material, allowing to record, reproduce, and erase light information. The 
reflective radiation layer comprises an Aq-Ni alloy, Aq-Mn alloy, or Aq -Ti alloy. 
The reflective radiation layer comprising the Ag-Ni alloy has a thermal 
conductivity of 9.0 x 10 power (-2) - 3.2 W/cm.deg. The reflective radiation layer 
comprising the Aq-Mn alloy has a thermal conductivity of 4.0 x 10 power (2) - 3.2 
W/cm.deg. The reflective radiation layer comprising the Ag-Ti alloy has a thermal 
conductivity of 7.0 x 10 power (-2) - 3.2 W/cm.deg. 

USE/ADVANTAGE - The optical recording medium is used in optical memories. The use 
of the reflective radiation layer comprising the Aq-Ni alloy, Aq-Mn ally, or Aq -Ti 
alloy provides the recording medium having high sensitivity corresp. to the linear 
velocity of a disk. The recording medium positively records and erases information 
without decreasing recording sensitivity. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applicable to optical memory about a phase change form 

optical recording medium. 

[0002] 

[Description of the Prior Art] Generally a phase change form optical recording method uses change of 
the optical constant accompanying the phase transition by the heat of the matter. By irradiating the light 
corresponding to the energy band cap of the ingredient at a chalcogen system compound ingredient, 
light is made to absorb, it is exchanged for heat in this, and, specifically, the temperature of the exposure 
section rises and makes it after [ melting quenching ] amorphous. Generally this part (pit) made 
amorphous is considered as record. 

[0003] Next, what is necessary is to irradiate light into this amorphous part by low power in elimination, 
and just to crystallize it. Thus, phase change form optical recording is the crystal of the record ingredient 
by the intensity modulation of incident light. - It is a base to use an amorphous phase change. And in 
order to raise the sensibility of this record and elimination, there is a method of preparing a metallic 
reflective layer and making a recording layer absorb incident light efficiently etc. For example, the 
approach using a chalcogen system as a recording layer is proposed, using metals, such as aluminum, 
Ag, and Rh, as a reflecting layer (JP,61-18262,B). However, since metals, such as aluminum and Ag, 
have large thermal conductivity, efficient use of heat is difficult and high sensitivity-ization can seldom 
be expected. Then, the method of making the thermal conductivity of a reflecting layer small and 
realizing high sensitivity-ization is also proposed (JP,63-58639,A). However, as a result of the cooling 
effect when thermal conductivity becoming it small not to adjust thermal conductivity well in this case 
too much, and recording becoming less enough, it has possibility that amorphous-ization will become 
difficult. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention does not tend to reduce record sensibility and 
tends to offer the optical recording medium which can moreover be recorded and eliminated certainly. 
[0005] 

[Means for Solving the Problem] The configuration of this invention for solving the above-mentioned 
technical problem is an optical recording medium as indicated by the claim. 

[0006] That is, it is characterized by this invention consisting of which alloy which this medium was 
constituted from a recording layer, a dielectric protective layer, and a reflective heat dissipation layer, 
and this reflective heat dissipation layer chose from the Ag-nickel alloy, the Ag-Mn alloy, and the Ag-Ti 
alloy in a phase change form optical recording medium. When a recording layer absorbs light and 
generates heat by the exposure of light, a phase change form optical recording medium performs phase 
transition between crystal-amorphous, and uses change of the optical constant between two phases. 
Therefore, it eliminates in informational record and a list how by the optical exposure of low energy, or 
(namely, high-sensitivity-izing) is important. It has started how the light which for that was irradiated by 
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the recording layer is absorbed effectively. 

[0007] It considers using effectively the light in which the light which combined the light energy which 
heat capacity is reduced and informational record and informational elimination take with making it low, 
prepared the reflective heat dissipation layer, and penetrated the Records Department was reflected and 
which was irradiated if possible by making thickness of a recording layer thin as a concrete approach. 
Furthermore, since the metal is generally used and thermal conductivity is large, a reflecting layer can 
expect the quenching effectiveness, and it has the effectiveness which is useful to amorphous-ization at 
the time of being informational record. However, since heat will be spread before the temperature of the 
Records Department for record fully rises (i.e., before reaching temperature required for melting) if a 
metal with big thermal conductivity, such as Au, aluminum, Ag, and Cu, is used as a reflecting layer, it 
will lead to the fall of record sensibility. Since conduction of heat will fall if Ti with thermal 
conductivity small on the other hand comparatively, Mn, etc. are used, the quenching effectiveness is no 
longer performed efficiently and a reflection factor also falls while record, i.e., amorphous-izing, 
becomes difficult, the duty as a reflecting layer will be lost. Then, when a reflection factor alloys the 
high, big metal of heat conduction, and the comparatively small metal of thermal conductivity as an 
approach of solving these problems, while preventing decline in a reflection factor, the temperature up 
also of the thermal conductivity is promptly carried out to informational record, i.e., the melting point, it 
becomes possible to adjust to the value which has the quenching effectiveness required for amorphous- 
izing, and high sensitivity-ization can be expected. Moreover, adjustment of an alloy presentation 
enables it to offer the record medium corresponding to the linear velocity (from a low speed to a high 
speed) of a disk. 

[0008] That is, the Ag-nickel alloy of this invention can change thermal conductivity broadly by the 
presentation ratio (from 9.0x10-2 W/cm-deg to 3.2 W/cm-deg), and the high sensitivity record medium 
corresponding to the linear velocity of a disk can be offered. 

[0009] The configuration of the record medium of this invention is shown in drawing 1 . The substrate 
used by this invention here is glass, the ceramics, or resin, and a resin substrate is usually suitable for it 
in respect of moldability, cost, etc. Although polycarbonate resin, acrylic resin, an epoxy resin, 
polystyrene resin, acrylonitrile styrene copolymer resin, polyethylene resin, polypropylene resin, silicon 
system resin, fluororesin, ABS plastics, urethane resin, etc. are raised as an example of representation of 
resin, polycarbonate resin and acrylic resin are desirable in respect of workability, an optical property, 
etc. Moreover, as a configuration of a substrate, you may have the shape of the shape of a disk, the shape 
of a card, and a sheet. 

[0010] as the ingredient of a heat-resistant protective layer — SiO, Si02, ZnO, Sn02, aluminum 203, 
and Ti02 and In2 — carbide, and diamond-like carbon or those mixture, such as a sulfide of nitrides, 
such as a metallic oxide of 03, MgO, and Zr02 grade, Si3N4, and A1N, TiN, BN, ZrN, ZnS, In2S3, and 
TaS4 grade, SiC and TaC, and B4 C, WC, TiC, and ZrC, are raised. Moreover, the impurity may be 
included if needed. Such a heat-resistant protective layer can be formed with the various gaseous-phase 
forming-membranes methods, for example, vacuum evaporation technique, the sputtering method, a 
plasma-CVD method, an optical CVD method, the ion plating method, electron beam vacuum 
deposition, etc. 

[001 1] As thickness of a heat-resistant protective layer, it is good to consider [ 200-5000A ] as 500- 
3000A suitably. When it becomes thinner than 200A, it stops achieving the fiinction as a heat-resistant 
protective layer, and if it becomes conversely thicker than 5 000 A, the fall of sensibility will be caused or 
it will become easy to produce interfacial peeling. Moreover, a protective layer can also be multilayered 
if needed. 

[0012] On the other hand, although a reflective heat dissipation layer is formed by the vacuum 
deposition method and the spatter and the thickness is based also on the heat capacity of a heat 
dissipation layer ingredient, and a refractive index, it is good to consider [ 300-2000A ] as 50-1000A 
preferably. Moreover, the record ingredient used the system which added Sb for AgInTe2 which has the 
KARUKO pyrite mold structure which we discovered. It is good to perform membranous formation by 
the spatter. 100-2000 A 200- 1000 A is preferably suitable for the thickness at this time. 
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[0013] Although several sorts of things, such as laser light, an electron ray, an X-ray, ultraviolet rays, a 
visible ray, infrared radiation, and microwave, are employable as an electromagnetic wave used for 
record, playback, and elimination, in case it attaches in a drive, the beam of small and compact 
semiconductor laser is the optimal. 
[0014] 

[Example] Hereafter, an example explains this invention concretely. However, this example does not 
restrict this invention at all. 

[0015] The laminating of a heat-resistant protective layer, a recording layer, a heat-resistant protective 
layer, and the reflecting layer was carried out one by one by the rf sputtering method on the 
polycarbonate substrate with 1 .2mm [ in an example 1 pitch 1 .6micrometer and a slot and thickness with 
a depth of 700A ], and a diameter [ phi ] of 86mm, and the optical disk for evaluation was produced. 
Moreover, when producing a reflecting layer, the 20mmx20mmxlmm cover glass was attached in 
thermal conductimetry. 

[0016] The ingredient and thickness which were used for each class are shown in following table 1-(1). 
[0017] Evaluation of an optical disk was performed by narrowing down 830nm semiconductor laser 
light to the diameter of a spot of 1 micrometerphi in respect of a medium through the lens of NA=0.5, 
and irradiating from a substrate side. 

[0018] Although the record film after membrane formation was amorphous, on the occasion of 
measurement, the whole disk surface was fully first crystallized with 4-10mW DC light in respect of the 
medium, and it was made into the initial (un-recording) condition. 

[0019] Linear velocity of a disk was made into 5 m/s, 7 m/s, 9 m/s, 1 1 m/s, and 15 m/s. To each linear 
velocity, the write-in conditions of record were set to 2.6MHz, 3.7MHz, 4.8MHz, 5.8MHz, and 7.9MHz, 
and changed laser power (Pw) to 7-17mW. 

[0020] Reading power (PR) could be 1 .OmW. C / N-ary, and the elimination ratio which were obtained 
by laser power (PW) when a C/N (carrier pair noise ratio) value becomes saturation or max, the optimal 
elimination power (PE), and the list are shown in table 1-(1), (2), (3), (4), and (5). Moreover, elimination 
is DC light. 

[0021] Moreover, since it was very difficult when measurement of the thermal conductivity of a 
reflecting layer has thin thickness, membranous conductivity was measured by 4 terminal method, and it 
asked by count from Wiedemann Francis's principle. This is because the reflecting layer is produced 
from the metallic material, so it judged that the Wiedemann Francis rule was materialized. 
[0022] 
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[Table 5] 
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[0027] As mentioned above, an Ag-nickel alloy becomes possible [ offering the reflective heat 
dissipation layer corresponding to the linear velocity of a disk ], without reducing a disk property by 
adjusting the presentation ratio and controlling the heat conductivity so that clearly from table 1-(1) - 
(5). Moreover, also in the repeat property in an exaggerated write mode, it was checked that the record 
medium using this reflective heat dissipation layer has 104 times or more of endurance. Moreover, 80 
degrees C, 85% ambient atmosphere The inclination of oxidation of 500 hours after was not accepted at 
all. 

[0028] Except having replaced the ingredient of an example 2 reflective heat dissipation layer with the 
Ag-Mn alloy, the optical disk for evaluation was produced on the same conditions as an example 1, and 
it examined on the same conditions. 

[0029] The result is shown in following table 2-(l), (2), (3), (4), and (5). 
[0030] 
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[Table 8] 
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[Table 9] 
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[Table 10] 
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[0035] As mentioned above, an Ag-Mn alloy becomes possible [ offering the reflective heat dissipation 
layer corresponding to the linear velocity of a disk ], without reducing a disk property by adjusting the 
presentation ratio as well as said Ag-nickel alloy, and controlling the heat conductivity so that clearly 
from table 2-(l) - (5). Moreover, also in the repeat property in an exaggerated write mode, it was 
checked that the record medium using this reflective heat dissipation layer has 104 times or more of 
endurance. Moreover, the inclination of oxidation of 80 degrees C and 500 hours after 85% ambient 
atmosphere was not accepted at all 

[0036] Except having replaced the ingredient of an example 3 reflective heat dissipation layer with the 
Ag-Ti alloy, the optical disk for evaluation was produced on the same conditions as an example 1, and it 
examined on the same conditions. 

[0037] The result is shown in following table 3-(l), (2), (3), (4), and (5). 

[0038] 
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(M) 


(df) 




« *4 


(W/ta-der) 


(36) 


A 


Ag 


3.21 


98.0 


£11 (BH00OA) 
(AgInTe 2 ) o. 3 Sb 0 . T 
S6MSIi(lf~2000A) 

S i 3 N 4 
1H (IH000A) 

Sis N, 


14 


8 


55 


51 


B 


Ag-Ti 


1.52 


98.0 


12 


8 


55 


51 


C 


Ag-Ti 


0.73 


95.0 


11 


7 


54 


50 


D 


Ag-Ti 


0.14 


88 0 


10 


6 


48 


36 



[0041] 
[Table 14] 
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S3- (4) 



SflMSt«i&*ttfig mm ; 1 ln/sec , ; 5.8NHz> 



Rftftt&Jg (mm 800A) 


«S 3 H 


Fw 
low) 


* it 

(fik) 
\m ■/ 


C/N 
(it) 


HI AM; 

as) 






(W/em-deg) 


(%) 


A 


H 


3.21 


98.0 


jffl (ii-lOOOA) 
(AgInTe 2 ) 0 sSbo 7 

mwiftii (iJHooo a) 

S i , N« 

tMffli (IMoooa) 

S i 3 N 4 


15 


8 


53 


49 


B 


Ag-Ti 


1.52 


98.0 


13 


8 


55 


51 


C 


Ag-Ti 


0.73 


95.0 


12 


8 


55 


50 


D 


Ag-Ti 


0.14 


B3.0 


11 


7 


51 


43 



[0042] 
[Table 15] 

*3-(5) 



JS$££#§&*£:tg (£& ; 15n/sec , ; 7.9MHz) 



0U-m&J§ (KUl 800 A) 


it u m 


Pw 
(oiv) 


Pb 
(bw) 


C/N 

an 


m 
an 




n n 


(W/cn-deg) 


(%) 


A 


Ag 


3.21 


98.0 


m (gf-lOOOA) 
(AglnTe 2 ) o. sSbo. i 
ifi«8!*8l(RJH000A> 
S i 3 N„ 

mmn (iiroooa) 

S i 3 N 4 


17 


9 


50 


41 


5 


Ag-Ti 


1.52 


98.0 


15 


6 


55 


50 


C 


Ag-Ti 


0.73 


95.0 


14 


8 


55 


50 


D 


Ag-Ti 


0.14 


83 0 


13 


8 


53 


48 



[0043] As mentioned above, an Ag-Ti alloy becomes possible [ offering the reflective heat dissipation 
layer corresponding to the linear velocity of a disk ], without reducing a disk property by adjusting the 
presentation ratio as well as said Ag-nickel alloy and an Ag-Mn alloy, and controlling the heat 
conductivity so that clearly from table 3-(l) - (5). Moreover, also in the repeat property in an 
exaggerated write mode, it was checked that the record medium using this reflective heat dissipation 
layer has 104 times or more of endurance. Moreover, the inclination of oxidation of 80 degrees C and 
500 hours after 85% ambient atmosphere was not accepted at all. 
[0044] 

[Effect of the Invention] As explained above, the optical recording medium of this invention can offer 
the high sensitivity record medium corresponding to the linear velocity of a disk by preparing the 
reflective heat dissipation layer which consists of an Ag-nickel alloy, an Ag-Mn alloy, or an Ag-Ti 
alloy. 
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[Translation done.] 
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